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SJXh 2003/8/18 


[m XI] 


oil si & s^ai s s^tua. maei 



(21) 

□ diei 



(21) 



20 

eg 

29 , 000 


31 


31,000 

SI 

1 


26,000 


24 


877,000 



963,000 

1. flSfAl- SA-UA-UESL1 
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[JB.SH 

3 ^^-t- ^*Kr ^^W. xfll S^*]^ a§<*ofl 7j] 

°1B ^11 «AjE| cg«6|l ?fl3()AlE^ SH^^M: ^^W. 

7flsflA]E^ spf^ #6|j o_^jnV,g- 7 fl 7 fl^ ? fl sfl A] E^ Sj M 

-§-*H *fl2 S^^iiEl ^ofl ^2 7IM.E ^EH-g- ^^ch 

£ Id 
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£i H^l^l-^ {METHOD FOR FORMING MOS TRANSISTORS} 

H la vflxl £ ldfe £ *IU ^*HH 4€r S-^ H^fi^l^l- ^ 

1 2a vfl^l £ 2b ^ *fl2 AjA^o)] ttj-s. H^lxl^Eil- ^ ?H 3fl A] E| 

H 3a ifl*] H 3e^ ^3 AjX|o}]ofl 4 = s.^ B^^liElt ^ ?fl 3fl a] e| 

£ 4a 5. 4c tt £ *S|4 ^ a] 6)] o)] 4^. 2=^*1^1- ^ ?}) 3)] a] e) 

£ 6a, 6b ^ 7-& £ t^S] ^15 ^a]^]4 i£^oH 4-E- 95 ?fl 

31)a]e^ afla^.g. 44^fe ^^^£l-c»14. 

2 : 7]^: 4 : = ^ 

6 : *fll &<&^ 10, 19 : *IU 7)]o]S. ^ 

11, 17 : TIMED}- sflE} 14: SH^q- 
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16 : -S-3i*fl 13 i v 

22: 7lHB — ^ 


18 : A2 71HB 


26 : #Jf # 


<13> 


*V *<L3, M sH^flAl^, EEPROMCElectrically Erasable and Programmable Read Only 
Memory), HLfc *1W **H ^ 1?> ^ ^ H ^ 

3 sa^. °lt **** a^^s ^*>- ^ 7fla ^ 

<H m. ofl^, 7l^ofl WEI, 5L- H«l*l^ * «H€^ H<SM^ 

M ofl »<^M *1 2001-87183:^1 "M-M M0S 

7H^S 7flAm «> 5d<^, *MHB^ «|o lH 5L- H 

^1-e^ TflolH *d^* ^*Kr ^116,303,455^1 »«a13 

s. ^"eHr *ll-^-3. 7flAl^ y> ^4. 

5> «4 £5^1 71^ *M* ^ ^ CPUS - ^ 71 

#21- 3JiL 7-1^ *}t= *\] 3. el (memory) 7l#-ir ^^Hr 
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^tH t^Ml 7fl#S]Jl $m. 3 M-0>7} 3.3] 71^4 ^12-51 7l^S] ^ 

e}, o}^-s.n, RF 7l# ^o] -f-^sU ^cf. afH, ^e)^ ti_K£*fl 7l^ 7># 
£.4i3Ai 7l#4 ^£.5} 7l#ofl 3.^ f^iLS>7fl a}-§-£}^ B^l^i (transistor) 

7]#^Ai^ e^^i^e^ ^ if^^^-sf ^(breakdown) ^i^-o] ^^.^V 

tSjAjo. oJifLjL oj^ 4e}A^, ^ TllolE ^nfc] -7)171- A|5L Cfs ^ 

<16> -a y}-^ ^ 7 }g^ *M§>7] 

E-i , 7-^J-, EEPR0M ^*Kr3l ^^^o.S o]-g-sl^ #711 ^ °l-§-*H Til 

<17> ^-7] -H.*)^ ^^7l $1*H -g- tiVi^l] ^l3:W 0 V^^r 7)%o\) *)]l B 

7fl3j)AlE) * ^2 S^7l^E) ^SKr ^c^cri^ 

71 «Al&| <3<*ofl ?B3)lAlE^ ^Hf^^ 3^4. °1<>W, ^1 ?fl3j)AlE^ Spf^ 
^ -a-^^)]^-* 7fl7fllV 7fl3))AlEl^ ^^^r ^* r S), # 7 ) »] 2 H^*]^ 
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^ofl *H^* ^W- W. 

******* 42 h«*i^ 

<3<*4 42 TflolH ^* ^ * U 711 

<19> ^71 ***M 3*H, €■ 9^ ^ 

471^ ^<^4, ^in>«2^M3 &*Hfr^** 

4 i ^ * 1 ^ ^ * >3fl5L 31 * 

« 4 l 4°1H * * 1 5=^ ^ * 2 * £ 

47^ #41 *>^IS 4 2 4°1B * 4 2 *MS 4«* 

71 4 2 40IB sl^ *« 2 4 1 * 4 

2 4oih 4^ m 4^*H, ^71 4 l, 4 2^43 <a*W ^ «fl*13 

- 4 i, 4 2^ 4 3 4*1H * 3 tf« ^1^- ^ * l > * ] 2 

«VW*Mlfc. *7l 4 2 *7l 4 1 3^ «d£47m 

4 1 40IH 3 4 1 H*d* 4*d* 4 2^43^^ 

51 ^£^71* #4 *1S t** *M*1 4 2 3 4 3 4°1H a*** AA * 
71 4 2 * 4 3 *MB MS ^£471^ ^4 -11 2 40m S 
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-^tb ^, ^-7] 2 Tfloje S#«H: sflE^^H %7\ *H 1 ^"^HH #7] *j| 1 7flo]H 

*fl 2 TflolE £ ^n^- sfligo. ^ ^ ^ cfTjl-i- i^Cf. 
<21> 42-3, * i^JZj- ^^tb 4-5-^1 A oMl€- ^^-i" -f *f 

°3 iL4 £-^Sfl ^ °1*>, £^ir t£s}<^ ^ofl oj-s «1-hJ-^*V <y 

<22> je^J: 'A' <g<*HH^- h 33*1^ 7} ^^5]^ <g <*o] jl , i^^-Jl 'B' ^ 

«A]Ei7} ^^51^ S^iL X* Sl^H^fe *fl2 H€*1^7> 

eMfe EEPR0M SE^b ^ ofl^tfl, aJaHHa] >gxg^ ? fl^Al^2l t\ 

^#^8- EEPROM^ TjlolH^l *fl#*M. 7lHH# ^g^H «fl^H, 

7fl3j)AlE^ Aj-a.^^ EEPROM^ Ml- 7l]olH«=>l) ^ ^th 'A' , 'B' 

£a1§>ji ^c)!, £A]^ ^}cq o]^^ ^o^ # ^olcf. 

<23> (^AHl) 

<24> £ la vfl^l £ ld^ £ afll ^}^}o\] ttf-g- H^^l^E-l-i- $ f 11 sfl a] El 

<25> £ la» ^2:5f ^ , 7}&(2)o\] ^*Rr ^:EL<g<*(4)-g: ^, 

^7l 7l^(2)^ dt^ ^^i: AjBJ}2] O.^ ^4*H B«*l* #7l # 

^^«|-Jl ^7l7fl^ <£*}*H €^-^^(4)^- ^^W. Aj. 7 l ^ 

^^^(4)cl tgAjsj 7 ]jg- Aj-ofl TflojB ^£^(6) ^ XII -£3W8, 14)1- ^^4. 
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„ 0 , B S(8) .i o,^ 41 *>1H &«KW>* **H -B" 

?WA , E12) ^^(H)* W*. *i ***** 

s ib» *i &«uo> * -sM *H^(i4)°l 

«elS SSt=4, 0NO(Oxide-Nitride-Oxide)°-t, ©*#(Ta) tfSW, 
VH>W-6|**(Pb-ar-Ti) -SSHih -H##-«l^^**<Sr-Bi-Ta) Ml 

AldSl ajol£ *m-S H^tt T 5lM. 

£ Id* ^1 ^2 TflolH ^A(IS) * 42 H**K20, 26)# 

*|***h ol^ ( *7l 42 5L**K20) * TflolH *1i*Kl8)* * 

^ «4* a>^H W*M 'C <S«H1fe *2 *ol« &*(22>* 

^(18)* *7l 41 TflolH ***K6)*fe ^ ¥4* 'A' 
^ X' ^ H*E*l^fc tHfr «* 7>*h*. *W 'A' 2- 

b^i^ * 'B' <3«^ mw* W*Rr £ £ - 


<28> 
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<*> o,«h. * 71 71,0,5 -^ (10 ' 22)21 * 

<30> (>gA]ofl2) 

< 31 > * 2a UM ^ 2bfe * M*l *2 **H« ^ * «^ 

< 32 > £ 2a* 7l*(2)4 ***** *H^(4)* M**. 7m 

*i *HH * U ****** U) ' * *^^ (16) * 

4 *yM* *** *>**M 4^*H 'A' *14H fe 4i TflolH ^(19)4 1« 

^, *AH -B- *<*4Hfc «^ ^d^(14) S ***«Kl6)* 

£ 2b* 71* *d?N -112 *HB ^(18) * 42 E^(20. 26)* 

42 TflolH ***K1B)* 41 TflolH *«*<6)** ^ 'A' 

oHAi, sunt hah™ saw ^ (19 > 22) ^ * w 

42 **Hfe 41 Tfloim -^(19)4 4**1*4 *HW(14) 

* **4*K16)« * *H ^^^^ *>*L * flfc fl*. 


<36> (-63*143) 
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<37> 


<38> 


£ 3a UM 5L 3e^ * 43 **H« « ^ * 

£ 3a» ^(2)i Mfl^ *~8*(4)* *U 4 

olB ^^(6) % 41 £*l*K8. 14)* *>4tflS. *7l 4l 5^(8. 14) * 

*7l 41 TflolB *W(8)* *^ *W W«* *>+*M ***** ' A ' 

*7l 4W 4«<H>* -HI *M = ^ **** ^ 

sW. *7l 4W 4«(U)*I ^ *£*<*(4>4 i« *t *°1 

51 3b» ^1 Tfl ol mill) « *7l 44*13*1 W^(14)<>1 ^ 

^€ 7m #4 -&-€*iwi6)* ^ 

£ 3c* *a4*<16>* ^ *** ^ 

£ 3d1r 7 m ^4 -112 TflolH ***K1B) * 42 E^(20, 26)* 


a>*1^ *>**H 4*N*M 'C 3«W*1fe *2 TflolH &4C22)* <g 

'B- <8*H*1fc 44*13*1 **^(26)* ^1 42 TIMS 

^^^■(18)^ *7l 41 4°1B 2^(6)4^ ^ ^^l* ^3^. 
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1020030052366 

o H ^, s^sm sa^i ^ (19 - 22)51 ^ w 


<44> 


<45> 


43 WW 41 TflolH -<3(19)£ ^11 *U TflolH ^Jitl-fe 

*«H ^(residue)7> *»* 7>^<H *i *aHW *2 ^ * 

7fl2flAlE ^ WW *4<fe **4M o H *i *HB ^ - 

*i rt *ol o >7m ^ oJ4. -113 ^HHH^ *fll TflolH ^(19)* -112 7IHB 

| O I ^ — 1 — 

^(22)* M« M *fl^tf^ *HH ^(19)^ 

M. -A3 ^ o1h ^ (19) ^d^l D -iHi6)ol 

i % ^4*1* ^*> 7 1 A* a.*(B)^ M*H ^(boron penentration) 


<47> (^Al<5fl4) 

£ 4a vfl*l E 4c^ €■ -114 ^HH ^ * *IHW3 


<48> 
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<49> 


£ 4a* **** ****** *W 71* 

^Hl -B- Wife <«M«W «HW<"> * 


< 51 > s. 4c» 'A' «<M **l ■«<»>* *** AMm *^ 

< 52 > ohm , witt *w ^ 41 * 42 71,0,3 ia,U9 ' 22)21 

<ss> 44 ^Ht .13 ^ (17) * ***** **** 


<54> (^AH15) 
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<55> £ 5 a vfl^l £ 5efe £ 5 ^HH x^m. *y^) 44 

<56> j& 5a» , &^7]%(2)2\ i^^H, «VJE^7l^:(2)* 

<8^M. tWHr ^51^(4)1: ^"71 <83#£ *j| 1 ^(A), 

2 <3<3(B) % 4 3 ^^(C)# 3.ytS ^ #7l *fl 1, *ll 2 *ll 3 ^(A.B.C) 

0} ^a^H 4^-^, ^7l *ll 1, 2 ^ *fl 3 <83(A,B,C)£ tfl^ 5.5V, 2.5V ^ 30VS] 

$^U) ^Yfe, 3*^, 7W*l7} T^A^ ^(D^S. A} 

<57> AJ-7I n|( 4 )^- ^Aj^- ^ Aj-7] l ^«(A)^ o>H^7l^: ^ofl *)] 1 7fl 

H l<a^(30)# ^^W. ^"71 1 ^«a^-(30)^r ^#S* 4-§-*H ^ 

^€ A vtW^, ^^Mlfe 50 vfl^l 300A^ $^€4. fNi, 

<?] 1^ ^ofl 1 711 °1H ^^^(30)^: ^"71 1 <3«(A) hv 

JE^IM^ Aj-ofl 3^ ^ ^4. o] *\6\s. Aj-71 2 * 4 3 ^(B.CHH^r 

#7l *fl 1 TflojB 1^^(30)* ^T^Rr ?M ( o}B.]i£ 47]^ ^7H?| :g- 

<58> Aj-7] ! 7^0] E ^<£5}-(30)°l tiVi^7l^ , 4 1 ?1MB JE.*!^ 

# ^HH 4^-^, #71 4 1 7\\ °1B S^i^g- cfl^ 1000 ^fl*l 

2000A 4^ ^so. s 4*9=^: 5E*M3 MM 4-8- € t£. 
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+ £3 § ^-^3f ^ C^^b 7l^o] A>-g-S| *r SI 4. °1» 


SLfe - 


<59> 


3 <3<*(DH ^ 1 TflolH E*d n 4 «<62) * W *d^(64)-§: 

£ 5b» #3-**. * 1 TflolH «(62) * *7l 7-| s() a] E-) ^ ^ 

(64)ol *4« *5*M* **** ol*, *7l **** W*W. 

^ W ^(64) * *7l A 1 TflolH «(62)*1 * W 

^(75)* WW. °H, ^1 *fl€(75)£: ^71 * 2 

(B) * * 3 <33(C) ^MM *7l€4. 
2> Aj-71 -fr^^ ONO(Oxide-Nitride-Oxide)^, ^ 

*(Ta) «V*-^B*»-^^CBa-Sr-Ti) 4***. *|M*(Zr) *>Hir 

(Hf) Mt, ^-o>oi-Bl^(Pb-Zn-Ti) Mt, iS*#-«l^^*#CSr-Bi-Ta) 
iW -o^ ^ ^je W *J** ^ m. * **h* 


-B-^l^-^r ONO^-ES. ^^tb^. 
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<63> 51 5c* #7l -fr^^M: *A3hJ«: ^, #7l ^ 2 <3^(B) « 2)1 3 

(C) #4| ^3. 4€r ^ *fl 2 TflolB £3W40) $ ^ 3 7flo]H ££^(50)* 

& ^3 ^HHl ^ 2 ^^UO^r <1#S|- ^-i: 

A >-g-s>o^ ^Sl^- #3^<>l*l, «V^*»flfe 10 ifl*l 100A5] iMI 3. ^^^4. 

lEtt, #?1 2fl 3 TflolH ^^^(50)^ 3^71 #^- AV-g-^H 

^^-o^, uy^-zj*>7fl^- 100 ^} lOOOA^l ^v\}3- ^€4- 
<64> #7l 2 TflolH ^3*K40) Si -*7l 2fl 3 TlHB *i<£^(50)# <§^*Rr 

#7i ^ 2 <a^(B) g * 3 <8«uo #41. *ms *i*€ ^ i -m* #*m- * 

^-o. t§^*>^ c^l* S^tK #71 sflE^SH, #71 2fl 2 <8^(B) 

* #71 *n 3 <^^(3)si ^v£^7i^ ^#*i7i^ v\^3.^ ^#w. 

#7i 4ia?| sfl^^l <8#€ iV£^7lt #4|, sj-«M#^a|- #7l *il 

3 TlHB ^<S^(50)Jl-5L ^-g-slfe, *)1 2 #a^* ^Mls. *8 °1 

^, #7l 2fl 2 ^(B)^ tiV5L^l7mol 5^5)51^- #7l 2fl 2 #2^ #3-^, #7l 

sfl^a ^ #71 *11 l °1°H, 1^ ^*1«H, 

#7l 5-t^ ^11 2 ^^(B)5l ti_V5L^l7m #4| #71 211 2 TlHB ^^^(40)^-3. 

Al^nV^ ^A^tVd-. #7l 211 1 ^el€" #3^, #7l 4i3 D -^ #71 2fl 2 
^el^ #s|.^ ONO^-^-S. o}^6\£ #71 -fr^-g- ^51 $14. #71 211 2 Tflol 

H ^^^-(40) g #71 211 3 TflolH 3^(50)* «#*Hr y o v ^^r #^tb 
Si ^^°1 7p§-S}t}-. 

<65> 51 5d* #2^, #71 211 2 £ 2)1 3 TflolH ^<£^(40, 50 W lM7l* 

#41, 211 2 TflolH Sl^* 3#*4. °1*. #71 211 2 TflolB 51*i^H: *H^*H 
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XI 1 ^^(A)# int^l A ^ A 2 XHB sfl^(80)# ##^r *H 

oflofl #7] X| 2 XHB 3fl€(80)£- #7] XI 1 <8^(AH^ Xl^s] 0 !, =1 

<66> ^-7] Xl 2 XHH £^1^" 3^(80)^ #7) XI 1 XHB XI ^(62) 4 ■§- < a^" 

Ms ^*Kr 3M ^Aioflofl 4=^, #7l XI l ^ XI 2 XH 

H S^*(62, 80)£ 

<67> £ 5e# A o v 7) XI 1 711 °1M Xm(62) £ #7l XI 2 XMB 

Xm(80)# ^-aH sflBl^^H, XI 1 TflolB ^^(91), XI 2 XHH ^^(92), XI 3 XI 
<XB ^(93) ^ ?1XM3 ^2X1(95)* 3^4. #7l X] 1, Xl 2 ^ X] 3 XHH ^ 
3j(91, 92, 93) ZL^JL %7] 7]^X\b] ^^-(86)^ AA #7] XI 1 <8 3 (A), XI 2 

<83(B), XI 3 <8^(C) ^ ?1XM3 <3^(D)X1 ^4 ^€4. ^"71 sflEi^ ^71 
XI 1, XI 2 ^ XI 3 «33(A,B,C)4H ^7} «K£X1 71^(2)^- ±%*]?}JL, <#7] 

^(DH^ #7] -fi-^tij- 3flBl(64)ol ^A]^ ^O] Hf^^. 

<68> ojofl # 7 ] XI 1 XHB ^(91)£ ajf^ XI 1 XMH XI ^ 

(30'), XI 1 XHB #^(62*) ^ XI 1 X)^ X)€(75')-|- i#*}j2, #7l XI 2 Xl<XB 
^(92)£- *}%)3. XI 2 XHB X)^(40') ^ X] 2 Xl°lB *l^-(82)-fr S. 

^>JL, #7] XI 3 XHH ^(93)^ *}X15. XI 3 XHH ^A ^€(50') ^ 

XI 3 XHH #^.(84)^8: i^4. SE*V, #7l ?iXHE| ^SXl(95)£ #7l ?JXMB| °§ 
^(DHH ^-71 4i^e|^-(4) -SMI *M|3. ^7l TiXWEi *J~^ ^(64), 

-JH!^ 3flEi(75) ^ -S-71 71 XH El ^^-(86)^" i^4. ^71 XI ^ X)€(75')£: 

#7] XI 1 XHH X)€(62) ^-71 -f}-^ XH=i(75H ^41H4. 
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<69> *V^, ^t!" *ll 5 <g*Hfe 5. 6a, 6b ^ 7<=>fl 

£*§<«ol 7>^>r^-. o\^d\}^\ £ 5a 5c^l^ #7)11- #<a*>7fl 

<70> £ 6a* #7l 2 TflolH 3flEi^^7l *H , #7] ^ 2 7flolH 

7l ^1 1 ^^(A)# iL#A]7l^ i£sl|^liS sfl^CE^M &#)^ ^<R> 3s #71 aV 
4^1^(90) ^ #71 2 TflolH £^^-1: *H1S #2^4. °H 44, #7l ^1 1 <3 

(90)^1 ^#^14. 

<7i> 5. 6b# ^-2:^, £ 5e°1H ^fl^N ^4^H, #7] *fl 1, ^1 2, 

*ll 3 ^ 5^ 5xfl ^1 E.^ <3^(A,B,CH 44 ^#=1^ ^ 1 TflolH ^(91), *ll 2 Tfloje ^ 
^(92), A 3 TlMH ^(93) ^ TlsflAlE^ ^^1(95)^- ^#*>4. °H 44, ^] 5 ^ 

AHlSf tiling nfl, Aj-7l 2 7\\°\B. r^(92), #7l A 3 TlHB. ^(93) ^ #7l 7l 
2fl43 ^Ml(95)^r 3fl^l(90')^- 4 if-*Vrf. oH ; Aj-71 aU^l n)-(90) 

^ #71 3flE^ A>7l -ft 3 4 3flli(75H « A1Z)- J^-fr ^ 

y^^t}-. c^ll- #71 wV4 y o V 44(90)£: aV 7 | ^ 

#71 -ft€4 n&(75)°\] ^ #4 ^i^wl7V 50 vfl^l 150%51 ^41- $H=r lr^^ 0 J 

^ol Ol 5i *V # 21" ^ 4 efl , #7l aU}^lnV (90 )£. ^ ^-Aj s] ^ 

*34 fSf* 2^Rr y c^* ^>-g-m ^ &4- 4^*1-7)1^, #71 tiVA>w o V^^- (90) ^ 

^sl^ #3*4, ^sl^ #3H^4 ^E)a. ^sj-tij-fr if-^>^ f-^^ ^^a-] aJew^ 

52-18 


#33 2003/8/18 

1020030052366 


<72> 


nfl, *7l ^a^ tf* ^(86)* ^ 5*4. £ 6a * 6b0,H 

7i ttww)* ^ ^ a*. ^ 6b«H ^ v 

^ ^olH ^#(91,92,93) $ ^1(95)^: ^ W *MH 

<M. *MH M * iW t -1 <MW *4 

jm* m*H «m ***** ^ ^ 33 * * 

(residue)^ €-^1 3*1 *r 5*4- 

o^voflAi ^ a** * a** ^ 
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#7]* o^o^ £ EEPROM 
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l^^D- l] 

^JE1<^^: ^ $ 5f ^Tjl; 
21 

#7) *fll TflolM -^Al^ ?fl2flAlEi<>l *H^^ ^*Rr 

#7] 7]# #°fl ^ojE ^<gnV ^ ^ Jk^Kg- ^ 

#71 *fll J£*J^ * #71 *fll TflolS ^<g^ SflE^^H 4l ^)°1H ^ ^ 711 

Aj-71 -a-^^1^ Tfl^ ?MA1E1S1 #^-^4 ^-Alo)] ^)12 TflolH ^#*|. 
#71 7fl3flAlEiSl Spf^ #ofl -fr^^l^ ^ AJ £31; 

#71 7l^ #ofl *fl2 711 °1B ^<3^- ^ ^2 £*i^-§- ^#*Kr ^-74]; ^ 


52-21 


%% 2003/8/18 

1020030052366 


I 7Z 


*7l 42 « *7l 42 TflolH 4*U*M «^ 

42 4<>lS **** «» S* *=4 « 

[^T 1 * 31 

^V7l 41 TflolH S ^71 42 4*1H **** H 13. « 3^ 

s.^o.s *>tt *K£4 42^3. 
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